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Full Transcript

I am Hung-Hsi Wu. | am professor of Mathematics at the University of California at Berkeley, and | was on the
National Mathematics Panel. On that panel, | was in two task groups, one is the task group on conceptual
understanding and skills, and the other one is on teachers. Now, the former, on conceptual understanding
and skills, has to do with explaining what algebra is, and also more or less the content aspect of what
students need to know in order to achieve algebra.

Fluency and use of symbols is truly foundational and truly basic in the learning of algebra. We have not done
our job in teaching our kids gradually to learn to use symbols, so that their mind is freed of very specific
numbers, but to think overall. So, if you want to learn algebra, and you are stuck on this mode of one
number, two numbers, three numbers, you’ll never learn it, but this is not something we are emphasizing
enough right now in the whole K-12 curriculum.

Well basically, roughly it’s like this, | am exaggerating a little bit, but it’s like this, K-7 kids are supposed to
be learning elementary things. We are not supposed to give them a hard time.We coddle them, make things
as simple as possible. We dumb it down, especially in the learning of fractions. Fraction is actually already
an abstract object that demands the concept of generality, but we don’t, the way you teach fractions is,
never mind the abstraction, what is a fraction? Piece of pizza, draw a picture, that’s it. Now that’s very
bad, because this is the gateway to algebra, because you begin to learn about abstract objects, no longer
one specific number, but a collection of it.

To define a fraction correctly, you have to think about, for example, think about all fractions whose
denominator is three, you’ll have to have that concept, you begin to think about that. And you want to

add two fractions—I hope this is understandable by verbal description—you want to add two fractions, one
fraction is A/B, the other is C/D then you say, given these two fractions, you add them what you get, what
you get is AD+BC/BD, that’s use of symbols. To express, no matter what the fraction may be, and that
doesn’t have to be 2/3, doesn’t have to be 1/4, it could be all of those, but express it by A/B, where A is
any whole number, B is any non-zero whole number and same is for C/D. Now you teach kids that way, they
begin to get the idea that they don’t have to be stuck with one number, two numbers, or three numbers, but
they can begin to think about all the whole numbers, and you will add two fractions where A, B, C, D could
be any whole number. You’ll add them just to get an expression, which is AD+BC/BD, you start to teach
that way. And now, by the way, in the process you notice that, we have used symbols A, B, C, D as whole
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numbers. When you do it properly like that, kids, when they come to algebra, they say, “Oh that’s a piece of
cake. | have seen it before, nothing new.” They then concentrate on the real difficulties. That’s what makes
learning possible.

Right now, we don’t teach them to use symbols, so when they come to eighth grade, you teach algebra, they
have this shock of seeing so many symbols and in addition to the symbols, of course, the new concepts they
have to learn. Well, this is you are asking them to learn three or four new things at the same time. Very few
of us can do that, | probably cannot do it. One thing at a time is alright, but two or three, no, probably not.
And this is why right at the beginning, let’s get it out of the way, get them used to use of symbols. And, of
course, in the National Math Panel report, we actually described what you can do to get kids used to the

use of symbols. So we get that out of the way, then you can talk about linear equation, quadratic equation,
periodic functions, whatever it is. You are then in a position to get to the next level.



